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Certified Mail Number: 7012 2210 0001 7096 6277 
Return Receipt Requested 

March 22, 2013 

Mr. Robert E. Aston, P.G. 
U.S. Environmental Protection Agency 
Region 7, Air and Waste Management Division 
Waste Remediation and Permitting Branch 
11201 RennerBoulevard 
Lenexa, KS 66219 

Subject: 	ISCO Pilot Test Summary 
Sauer-Danfoss, Inc. 
2800 East 13 th  Street 
Ames, lowa 

Dear Mr. Aston: 

Fehr Graham has completed the chemical oxidation pilot test. The test procedure, 
methodology, and duration were as specified in the Corrective Action Plan Pilot Study 
dated May 2011. In this document, the proposal to conduct a chemical oxidation pilot test 
osing Klozure activated sodium persulfate supplied by FMC Corporation was discussed. 
More specifically, Fehr Graham submitted to FMC the proposed treatment volume to be 
affected along with site specific contaminant and geochemistry conditions both in 
aqueous phase and solid phase. In total about 19,000 pounds of sodium persulfate and 
25,800 pounds of sodium hydroxide activator has been deployed across the targeted 
treatment area round monitoring well MW-R13. 

The initial phase of the pilot test was conducted during the week of July 18, 2011. Upon 
arrival to the site, the Health and Safety Plan contents were discussed with the 
subcontractors and all present were required to sign acknowledging adherence to the 
Plan. A total of 95 temporary points were completed across an area of about 2,500 square 
feet using a manifold system mounted to a stainless steel skid with chemically resistant 
piPe fittings, seals, hoses, and diaphragm pump. Potable water purchased from the City 
of Ames metered hydrant was added to the polypropylene tank, followed by pouring the 
appropriate mass of persulfate salt, then carefully adding the appropriate amount of 
sodium hydroxide activator. Recirculation using the diaphragm pump occurred during 
batching and lasted for a minimum of about 5-10 minutes (assuming 100-200 gallon batch 
and pump capacity of about 30 gal/min). Atl hoses were then connected and secured to 
the Geoprobe tooling, followed by opening all vatves, and engaging the pump. A total of 
roughly 20 gallons of solution was injected at each point. Total flow and injection 
pressure were measured or estimated during oxidant delivery, and averaged around 
10 gal/min at a pressure of 80 psi or less, respectively. 
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Baseline dissolved oxygen (DO), oxidation-reduction potential (ORP), pH, temperature, 
and specific conductance were measured at the monitoring wells MW-10, MW-R13, and 
MW-1114. By December 2011, persulfate continued to show activity throughout the 
groundwater system as documented by increased dissolved oxygen and ORP measurements 
at each of the three (3) monitoring wells. Specific conductance measurements were 
generaliy within normai ~-ange -at t-he -monitoring wells -MW-1-0 -and  -MW-Ra4, however, 
dramatically increased by the morning of the fourth (4 th ) day at MW-R13. Performance 
groundwater sampling conducted about two (2) months, four (4) months, and during the 
annual sampling since completion of the initial phase, concluded a significant reduction in 
groundwater contaminant concentrations. For example, at monitoring well MW-R13, 
tetrachloroethylene concentrations in October 2010 were their maximum of 10.3 mg/L; 
however, by December 2011, a decrease to 3.15 mg/L was observed. Similarly, 1,1- 
dichloroethylene concentrations were near their maximum of 5.11 mg/L, but had been 
reduced to 0.251 mg/L by December 2011. Finally, 1,1,1-trichloroethane was`measured 
at 6.24 mg/L in 2010 and had been reduced to 1.05 mg/L as of December 2011. Upon 
completion of the December 2011 sampling, plans to initiate the second phase of the pilot 
test began. 

Starting on January 31, 2012 until February 10, 2012, another 98 temporary injection 
® points were completed using Klozure activated sodium persulfate manufactured by 
~ CD  FMC Corporation along with sodium hydroxide activator and potable water. The effective 
~ injection area is essentially the same as the first phase (about 2,500 square feet) with the 
Q goal that knowing a significant amount of the carbonate (oxidant sink) should have been 
~ consumed by the activator; therefore, by properly dosing the mass, most of the 
CD contaminants should be available to mineralize. Prior to the start of activities, the Health 

and Safety Plan was reviewed by all and signatures were required to acknowledge 
adherence to the Plan. Unlike the first phase when potable water was available at a 
neat-by hydr-ant, t-he sec-ond phase was -occ-urting jn t-he winter -and -air t-emper-atures were 
quite cold. Obtaining potable water from the City of Ames bulk plant was the only 
feasible option. The bulk plant was several miles away and required continuous 
recirculation so hoses would not freeze. The same setup as previous in terms of the 
injection skid, chemically resistant fittings, seals, hoses, and diaphragm pump was used. 
This time, a total of about 80 gallons of oxidant solution per point were injected while 
total flow and injection pressure were measured or estimated during oxidant delivery. 
Flows continued to average around 10 gal/min at a pressure of 80 psi or less, respectively. 

After approximately two (2) months since completion of the second phase, performance 
groundwater sampling was conducted. From December 2011 to June 2012, a consistent 
-dect ease, especja{{y jn t-et-r-achlflroethy{ene -c-oneentrations, was observed at -monitorjng 
well MW-R13. For example, in December 2011, tetrachloroethylene concentrations at 
monitoring well MW-1113 was 3.15 mg/L, but was reduced to 0.817 mg/L by June 2012. By 
the time of the annual sampling in October 2012; however, concentrations had increased 
by a factor of about 10 or less, specifically for 1, 1 -dichloroethane, tetrachloroethylene, 
and 1,1,1-trichloroethane. This occurrence was unexpected and does suggest an 
upgradient source. This conclusion is based upon an apparent loss of activity of the 
sulfate radical throughout the targeted treatment zone, into which contaminated 
groundwater has entered and re-contaminated. To investigate this possibility, Fehr 
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Graham is proposing to comptete a total of approximatety 30 soil borings/one-inch 
temporary monitoring wells to a depth of about 20 feet using a Geoprobe and mobile lab. 
Borings/temporary welts are proposed to be spaced approximately 30 - 50 feet apart, 
except if a specific sample shows evidence of gross contamination, the spacing will be 
adjusted to maximize the source investigation ( i.e. reduce to 25 feet or less). The 
proposed laboratory is NELAC certified and is able to run samples collected using 
Method 5035. No samples are proposed to be sent to a fixed laboratory considering the 
purpose of this exercise is only to assess and define the source area for future chemical 
oxidation deployment. The resutts of this exercise will be submitted upon completion for 
your review. 

Your approval of this material is requested as we would like to initiate this work starting 
the week of April 8, 2013. Should you have any questions, comments, or require 
additional information, please do not hesitate to contact Joel Zirkle at (815) 394-4700 or 
me at (815) 235-7643. 

Sincerely, 

, 
~. 

JeffWy M. Ogden, P.G. 
Senior Hydrogeologist 

JMO: mll 

Attachments: 
Figure 1A - ISCO Injection Point Location Map 
Figure 1 B- ISCO Injection Point Location Map 
Figure 2- Proposed Soil Boring/Temporary MW Map 
Groundwater Elevation Measurements table 
Hydrograph 

General Chemistry Measurement table 
Volatile Organic Compound MCL Limits table 

cc: Mr. Ken Foltz, Sauer-Danfoss Inc. 
Mr. Gary Erickson, Sauer-Danfoss Inc. 

. 	~ 

/ Joel P. Zirkle, P.G. 
Principal/Branch Manager 

0:\Sauer-Danfoss, Inc\10-500\Final\JM0 10-500 - ISCO Summary Cover Letter.doc 
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0 3. 'z c~ ~ °  Z ŷ  	~ ~ S ~ ° 	O C  ' ~ _ \ 
0 	'^ d ~ mr" ~ 

cn 
m'a ° 3 3 	m 

- 	3
v ~ f 0 ~ o ~p  O N o  gm 
c 	\ 

m 	o o m o < 

~ 	m ~ n o 0 
3 

d 	m  N C 
N 	n 
S 

Volatile Organic Compounds 

x  7 f1 7 
_ 

~ N 	0) 
~ _ ~ N —  y SO ~' ~ ~~00 `.5 
y  ? O > > 

f 
? ~ x IV  

N 
O 7 ~ ~ ~ 	~ 

d 
o m ~ o

aM o o °m 
° m ~ 
n ° 

~ ~ o 
? 

0 0 

0 7 0' o ~ ? ? o m m m m o 0 0  m o~i w y  
o~imfDn °~ mmm (D 
N N m 0  m 7 m g 

m 

ID~ 
O O CD 

7 

~ 3 ~ o  ° O 
° s =r m 

m 

O N 
U1 (n 

p 
O ~ V 

OG 
G1 ~ n 

0  
O 

0 ~ o 0 o 	r r 

~ N 
(J ~ 

n n n n 
c n 	d m 
° v m a 3 

~ 

m 

M N Om O~ W 

y  
N 

O 

O  

O 
d 

D ~ 
n n n n n 

c n 	v m 
^ v m 

~ 

m o 
O C 

~ 
O 
= 

N N 
O 
N 

~ 
o~ 

O ~ 

n n n n n 
c n d U) 

m 
3  
~ 
m 
a 3 

~ 

m ~ 

O O A p A p O A N t0 A O  40 

N 

O = 

~ 

N  
O A 

O 
o~ 

O o 
n n n n n 

c 
n 	d d 

m 3 
m a ~ 

~ 

m 

O = O O 

~ 

Q 
N_ 
~ 

n 
c 

A 	d 
(n 
N n n n n 

~ 3 
a 
m a ~ 

~ 

m 
O ~ O O  

~ 
d 

O fD 
n n n n n n 

c 
n? cn 

~ 
3 
a m a .. ~ ~ 

~ A  
m 

~  
o 

N 

O 
O ~ 

O 
O CD 

O m 
p ~ 

n n n n n n 
c 

n~+ 
m 

3 
D  
m 
a ; 

~ 

m o _ N W 

= O 
O 
W 

~ 
N 

O ~ 
n n n n n 

c 
n? ($) 

Z n 
m 

3 
.o  
a ~ 

~ 

m o 

O 

~ 
0 

0 

O 

~ 
O 
O 

A 
O 
~ 

~ 
ci 
0 
O 
3 
~ 
O 

7 
C 

ti 

O 

~ a 
f m 
m 
cn 

3 -a_ 
A 

N 
00 
0 
0 

m 
VI _w 
S 

~ 

N 
~ 



Volatile Organic Compounds 

D X< ~ f_ ~ -i3 ~ .•L' 
~ 
_~~D 

o ~ 
N 

F j= N ~~ J O ~ f  O p 
N(~ o'i ~ o~ i-  ~ ~ cD ~ 

S Q ~ . ~ . ] X N 6  S J Sm ~ 
o°I°. ~0 o ~~ p n =  

o 0 
o 0 

0 
0 'o 9 

~ 5  
a ~ o 

o 
o m 
o~? 

M C) 
~ o m m m d 

m m m fD o 0 0 
3_ m m ~ 

'm  m'  m ~ m 'm r^  ~ 
CD ~ 

0 0 ~ ~ 0 3 m m ~ 

~ ID m s ~_ 
N j O 

° a m 

O  N 
O(T (T 

p 
O 
0  o  J  o  0 

O d 
D ~ 

n n n n n n n 
c 
d d 
m o 

m n ~ 
~ 

m o 

O O W O F 
~ 
~ 

O  

N 

~ 
61 

D CD 
c 

n~i n n n n n n n n n n n n ~ 
° a 

m a ~ ~ 

~ N 

N 
N j 

F Ip 
O ~ O J  

~ 
N 

D ~ c 
n n n n n n n n n n n n  

3 m 
m 
a ~ 

~ 

A  N 
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